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APPENDIX D - COST BENEFIT ANALYSIS METHODOLOGY

( Introduction

(

~

"2 The cost benefit methodology developed for the analysis of alterna-
tive advanced scenarios of the process planning function was designed to

provide several measures of worthiness. As with all investments there are

~alternative ways to measure their economic viability. In producing the

analyses of the composite responses and structured characteristic corpor-

5 Asevncit

_h,. .
ate groups developed from the data, we presentssix different figures of

A
merit; namely, benefit-to-cost ratio, years to pay back and return on in-

vestment discounted both before and after taxes and deprecjation.
ichf*&‘ L’uwwd"f S st W“J“f”) Tavpe ey
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The concept of discounted cash flow is used in this analysis to de-

velop the figures of merit. Cash flow, as used in the model formulations,
represents the total amount of money generated by the project and avail-
able for other uses; it is the net profit after taxes plus depreciation.
Depreciation, which must be considered in calculating profit, is not a
cash expense and therefore affects cash flow only by reducing out-of-
pocket income tax liability. Cash outflows are actual out-of-pocket ex-
penhitures while cash inflows are similar to money in the bank. The net
cash flow is the differeéce between the cash inflows and outflows. In
summary, cash flow is essentially a function of price, cost, volume, in-

vestment requirement, depreciation and tax structure.®

For a detailed discussion of the discounted cash flow approach for
economic evaluation see William R, Park's "Cost Engineering Analysis,"
John Wiley & Sons, New York, 1973.
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Discounting is used for two basic reasons. First, by reducing all
expenditures and receipts to present value we can place a single value on
funds disbursed or received in diverse time periods. A dollar in hand
thus has a higher intrinsic value than a dollar to be received ten years
hence. Discounting future costs and benefits to present value restores
future dollars to the utility of present dollars. Second, the use of an
interest rate or discount factor allows for a rea]fstic and comparable
appraisal of the investment opportunities offered By alternative projects
extending over diverse periods of time. Both private industry and govern-
ment today use discounted cash flows to produce comparative evaluations of
investment opportunities. A ten percent discount rate was used in the cost
analyses of the alternative cases. Discounted cash flow is therefore used

as the basis of the figures of merit subsequently discussed herein.
I - Benefit Cost Ratio
In this section we will portray the mechanics of cash flow, provide
a description of the data elements, describe the computational methodology,
describe the formula used to derive the benefit cost ratio, and provide a

generalized cost benefit chart.

Mechanics of Cash Flow

For each of the process planning advanced scenarios the survey data

and data relating to structured composites was developed for a ten year

D-2
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period. The data includes implementation and training costs, initial
equipment costs, annual recurring costs and recurringAsavings. In addition
a depreciation schedule based on the Sum-of-the-Years Digit method is pro-
vided.. Two cash flow models follow to indicate the negative and positive
cash flows that produce, first, the net cash flow before taxes and depre-
ciation and, second, the net cash flow after taxes and depreciation.

These net cash flows are subsequently discounted by year, using a ten per-
cent discount factor (or interest rate). These two following models also

indicate the manner of organizing the data for cost benefit analysis.

Cash Flow Model Before Taxes & Depreciation

Figure

D-1

Period ‘TﬁﬁTEﬁEﬁf?fTaﬁ Recurring Recurring “Equipment

& Training Costs Savings Costs

1

2 © O] ® ©)

3 100% 100% 100% 100%

a .

5

6

7

8

9

10

..........................
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Figure D-2

Cash Flow Model After Taxes & Depreciation

Implementation]|Recurring|Recurring

eriod & Training Costs Savings Equipment bepreciation }2163333?5
1 \

2 | O Ol ol 6 |
3 52% 52% 52% 100% 48% 100%
) ,

5

6

7

8

9
10

The Cash Flow Model Before Taxes and Depreciation is self-explanatory.
A1l relevant costs and savings enter the cash flow at 100%. Depreciation
does not appear since its only relevance to cash flow is due to tax effects.
This model may be more relevant to investment analysis by government agen-
cies.

The Cash Flow Model After Taxes and Depreciation is based on the im-
pact of the standard 48% corporate income tax rate on all of the cash flows,
both positive and negative. All implementation and training costs, recur-
ring costs and recurring savings produce only a 52% cash flow due to the
corporate tax. Equipment is a 100% negative cash flow partially recap- i
tured by the Depreciation Tax Allowance (a 48% factor). The Investment Tax
Credit is a one-time credit of seven percent (7%) to be taken fully (100%) S
in the year of purchase. The Cash Flow Model After Taxes and Depreciation o
produces an analysis realistically portraying corporate cash flows and
therefore an analysis more compatible with corporate objectives than a be- RO
fore tax type of analysis. fjgy?
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Depreciation Methodology

Under the Sum-of-the-Years-Digit method changing fractions are applied
each year to the original cost or other basis, less salvage. The numerator
of the fraction each year represents the remaining useful life of the asset,
and the denominator, which remains constant, is the sum of the numerals,
reﬁresenting each of the years of the estimated useful life (the Sum-of-the-

Years-Digits).

This method is depicted by the following algorithm:

Dy = 2-t+] (P)

L k.
ji=1

where D, is depreciation allowance for the year t

t

n
z k., is the Sum-of-the-Years-Digits.

i
i=1
P = Investment Cost

n - Number of Years of Life
t = Time Period (year) in which depreciated

n
and EDt =P
r=1
For example, a ten year depreciation of a capital asset, P, would de-

velop the following depreciation factors for each year t.
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Table D-1
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t Depreciation Factor for_Year t
Fractional Decimal
1 10/55 0.181818
2 9/55 0.163636
3 8/55 0.145454
4 7/55 0.127272
5 6/55 0.109091
6 5/55 0.090909
7 4/55 0.072727
8 3/55 0.054545
9 2/55 0.036364
10 1/55 0.018182

The following table from 1976 U.S. Master Tax Guide, published by Com-

merce Clearing House, Inc., shows the effects of the three alternate methods

on depreciation of an asset acquired for $100,000. The Sum-of-the-Years'-

Digits method is used in this study.

Exampie: Assmue that a newly acquired asser vwith a depre-
cable bhasis of SHN000 has an estimated wvseful life of 10 vears

and a negligibile salvage value,

The following talile shows the

annual depreciation allowances, aml the aceummblated depreciation
wider the 1058 straight-line rate, the 209 declininiz-halance rate,
andd the st of the years-digits method (Sce § 1158), so you can
cojtre resulls nnder cach:

Straieht-line

10%%
Anunual Cumue-
Year charge lative
.. 10000 $ 10,000
2 ... 10 20000
3. 10,000 30,000
4 . 10.000 40.000
5. 10 000 SO0
6 . 10,000 60,000
7. 10,000 70.004)
e, 10,000 R1.(HK)
' Ly Otn K3L00K)
11 10,000

100,000

R NP PR WA Yy

20005 Aeclining-
balance 20%

Annual Cumau-
charee Jative
$20.000  $20.000
16.000 3n.000
12.Rn) SR RIY)
10,240 S9.040
8,192 67,212
6,354 73,786
5.243 70,029
4,104 31,223
3,355 R6,57R
2,681 89,262

D-6

Sum-of -the-
vears-divits
Annual - Comge
charpe litive
FIRAN2  § IR1R2
16,304 34546
14,545 19,0M
12,727 61.RIR
10,909 72727
0,00 R1,R18
7.273 R0,001
S35 01,546
3.636 03182
1.81R 100.{KN)
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Data Elements

DVMP - Dollar Value of Machined Parts (Annual)

DVWIPI - Dollar Value of Work-in-process Inventory

APCPP - Annual Proportional Costs of Process Planning
APCT - Annual Proportional Costs of Tooling

APCOL - Annual Proportional Costs of Direct Labor

APCM - Annual Proportional Costs of Material

APCSR - Annual Proportional Costs of Scrap and Rework
APCOHP -~ Annual Proportional Costs of Overhead and Profit
IMPH - Implementation Costs - Hardware

IMPOF - Implementation Costs - Inital Data Files

IMPTP - Implementation Costs - Training of Personnel

IMPST - Implementation Costs - System Test

RCCPM - Annual Recurring Costs - Computer Charges and Program Maintenance
RCUDF - Annual Recurring Costs - Updating Data Files

PPI - Percent of Parts Impacted by Dollar Value

PDRSPP - Proportional Distribution of Recurring Savings - Planning Process

PDRST - Proportional Distribution of Recurring Savings - Tooling

PORSOL - Proportional Distribution of Recurring Savings - Direct Labor

PORSM - Proportional Distribution of Recurring Savings - Material

PDRSSR - Proportional Distribution of Recurring Savings - Scrap and Rework

PDRSWP - Proportional Distribution of Recurring Savings - Work-in-Process
Inventory

DEPSCH - Depreciation Schedule based on Sum-of-the-Years-Digit Method.

The above data elements represent the data'that was key punched for

computer analysis. Where applicable separate data for each year of the sys-
tem life was recorded andikey punched. Separate decks were prepared for

cylindrical and non-cylindrical parts and for composites of corporations ]
responding to the Process Planning Survey. The manual recording and summar-

izing of survey results facilitated the preparation of the input decks for :;:ff
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APPENDIX E
RESULTS OF COST BENEFIT ANALYSES

. The results of the cost benefit analyses for each of the 36 cases

described in the main body of the report are contained in this appendix.

Each case encompasses a 3-page set of computer printouts: 1) the

input data; 2) the cash flows by year, and 3) the sensitivity analysis.
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In the sensitivity analysis all three oflthe figures of merit are re-
computed for a 10% annual discount factor after taxes and depreciation.
Thus, the net effects cn the Benefit-to-Cost Ratio, the Years to Pay back,
and the Return On Investment are given for each variation in each of the
above input parameters.

Since the original proportional costs were stated as proportional
parts of total costs, each plus or minus (10%) variation of any one of
these input parameters is considered to cause a proportional redistribution

of these related costs prior to computation of the net charges to the fig-

ures of merit.




............................

IV - Sensitivity Analysis

.In order to determine the sensitivity of the significant parameters of
the cost benefit anaIyéis for each scenario each of the following seventeen
parameters were varied + 10% and the net effects on each of the figures of
merit were recorded for each such variation. The parameters undergoing sen-
sitivity analysis include:

o Percent Parts Impacted

e Percent Process Planning Savings

e Percent Tooling Savings

e Percent Labor Savings -

o Percent Material Savings

o Percent Scrap and Rework Savings

e Percent WIPI Savings

e Implementation Costs, including hardware, establishment of data
files, testing and training

® Recurring Computer Charges, Program Maintenance and Updating Data
files '

¢ Value of Machined Parts

o Value of WIPI

e Original Percent Process Planning Costs
e Original Percent Tooling Costs S
e Original Percent Labor Costs :

o Original Percent Material Costs

- PN
AT
I GRPOT s B

o Original Percent Scrap and Rework Costs

e Original 'Other", including overhead, profit, etc.

.'/,'.‘-'.'y'~
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where DCF represenfs the net cash flow occurring in the nth year.

Solving the R directly is unfeasible excepi when there is a single
éash out flow followed by a series of uniform cash inflows over the remain-
der of the proje?t life. In this special case, the ROI can be found by us-
ing the formula for the capital recovery factor. However, the use of a
computer facilitates the use of an iterative method to calculate the DCF.

IITﬁI programmed an iterative search algorithm to find R, such that

, 0.999 < B C R < 1.001
where BCR = Benefit Cost Ratio. Use of this routine produced an ROI giving
the BCR within the above limits after about ten iterations. A1l return on
investment figures reported in the analyses of study data were calculated

using this OCF approach. Figure D-3 portrays a graphical solution to the
DCF problem.

25 T T T
E 20}~ -
3
g 1.5 = - - -
A |
2 .
.2 |
g ‘0 - ROI = 21.5%
i
g |
T
& asf- | -
|
|
| 1
% 10 20 30 20

Discount rate (%)

Figure D~3. Graphical Solution of DCF Problem
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IIT - Return On Investment

A1l investments are ultimately evaluated by their rate of return. The
rate of return determines the worthiness of the project on an economic °
basis. It determinés whether a project is a likely prospect regardless of
whether borrowed funds or internal funds are to be employed to finance the
project. There are alternative ways to compute return on investment (ROI).
but only the discounted cash flow (DCF) approach is compatible with the
present value analysis applied to the data of this study. It is the only
valid measure of ROI since it considers both the amount and timing of all
cash inflows and outflows.

The DCF approach is a special case of the present worth'method in
which the sum of the present worths of all cash flows - both in and out -
is set equal to zero. Whatever discount rate when applied to the cash
flows makes their discounted values total zero is defined as the DCF rate
of return. This ROI is also known as the internal rate of return or profit-

ability index.

In DCF analysis a project's net cash flow is estimated for each year of

its projected economic life. These cash flows are then discounted at an
interest rate calculated to make the sum of discounted cash inflows equal to
the sum of discounted cash out flows. The complexity of most DCF problems
precludes any direct mathematical solution. The general form of a DCF prob-
lem can be expressed as follows:

NCF] NCF2 NCF3 . -;- . NCFn

LR TTTLARTINE (1-R)"

NCF +

D-14
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II - Years To Pay back

The pay out period is provided in the analysis package as one of three
figures of merit. It is a simple and readily understood concept and has
value for -this reason alone. It has importance as a screening criterion;
however, as a measure of investment desirability, pay back has three impor-
tant shortcomings:

a) It overemphasizes the importance of early cash returns in the

capital expenditure program

b) It ignores the project's économic life

c) It fails to consider project earnings after the initial invest-

ment has been recovered. |

In a1l of the analyses involved in this study of process planning, the
discounted cash flows are the basis of the pay back period. Use of dis-
counting tends to lengthen the pay back period, but also keeps the pay back
calculation compatible with the Benefit/Cost Ratio and the ROI (return on

investment) calculations in this study.

The computational algorithm searches for the first year of positive
cumulative present value and the linearly interpolates between the last
negative value and the first positive value for Years to Pay back in years

and tenths.

D-13




Cost Benefit Charts

Cost benefit charts are graphic tools to illustrate the effects of the
cumulative cash flows over the life of a project. The point at which the
accumulated costs and savings return to zero indicate the pay back year.

The steepest negative point of the curve indicates the maximum discounted

. investment made in the project while the height of the curve above the base

line indicates the discounted accumulated savings for the later years of

the project after the repayment of the discounted costs.

Figure D-3

Accumulated Present Value Analysis
After Taxes Without Development Costs

(72}
x Accumulated
< Savings
=
-
o
Q
.
[
o L P
°1234\5s7~891o
= Payback Year
<€
(7]
-]
[~}
x «4-Maximum of Discounted Negative
- Cost Flow .
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Cumulative Present Value For After Tax Calculations

1
CPy, = .
1 (H-r‘)"’5

* YCFAT, + YCFAT, ,, for each year i

or

Cumulative Present Value For Before Tax Calculations

1 N N ’ .
CPV, = . . * YCFBT, + YCFBT. ., for each year i
i (1+r)"% i i=1

depending on whether you are discounting cash flows before or after taxes.
Benefit/Cost Ratio
The benefit/cost ratio for the service life of the project is the ratio

of the sum of the discounted benefits to the sum of the discounted costs.

The computational algorithms for this ratio follows on the next page.

D-10
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Recurring Savings - Work-in-process Inventory

G]' RSWIPI_i = DVWIPI * PPIi * g%%%gg * T%%, for each year i. )
700

If equipment or hardware is purchased in two or more years, then each

_l purchase will have to be depreciated separately and then the depreciation -

:. allowance summed for each year. The algorithm for the calculation of de-

preciation follows:

*; Depreciation
' i-1
= * Py
D, 420 (IMPHj+1 DEPSCHi_j), for each year i

for example: -

for i =1, Di = IMPH] * DEPSCH]

for i = 2, Di = IMPH] * DEPSCH2 + IMPH2 * DEPSCH] i
for i = 3, Di = IMPH1 * DEPSCH3 + IMPH2 * DEPSCH2 + IMPH3 * DEPSCH] "
Investment Tax Credit ' . E

ITC1 = IMPHi * 7 , for each year {
T00

Yearly Cash Flow Before Taxes and Depreciation

YCFBT = RSPP, + RSTi + RSDL_i + RSMi + RSSRi + RSNIPIi - IMPHi _ -

i i

- IMPOF, - IMPTP - IMPST, - RCCPM, - RCUDF,, for each year i

i i

Yearly Cash Flow After Taxes and Depreciation

= 22 .
YCFAT,I 100 (RSPPi + RST,i + RSDL,I + RSMi + RSSR; + RSNIPI1 IMPDEi
4
IMPTP_i - IMPSTi - RCCPM1 - RCUDFi) + 100 * Di + ITC1 - IMPHi,

for each year f§

0-9




computer analysis. Only eleven data cards were required for any individual

run for cost benefit analysis.

Computational Methodology and Formulae

Implementation costs, including hardware, the establishment of the data
files, the costs of personnel training and system testing were recorded di-
rectly from the input cards. . The recurring costs, including computer and
program maintenance costs and the coét of updating the files were recorded
from the input cardé. The PP1, percentage of parts impacted, was also
recorded directly from the input cards. The recurring savings each required
a computational a]gbrithm which follows:

Recurring Savings - Process Planning

RSPPi = DVMP * APCPP * PPI,i * PDRSPP, for each year i,
00 1%

where i = The year number since the start of implementation.

Recurring Savings - Tooling

RST, = DVMP * APCT * PPI. * PDRST, for each year i
160 100

Recurring Savings - Direct Labor

RSDLi = DVMP * APCDL * PPIi * PDRSDL, for each year i
' 00 100

Recurring Savings - Material

RSM; = DVMP * APCM * PPI, * PDRSM, for each year i
0 10

Recurring Savings - Scrap and Rework

RSSRi = DVMP * APCSR * PPI1 * E%%FSB, for each year i
100 0

D-8




0°00
0°2%
0°0¢
00
oo
0°0
[

008
0°23%
0°eg
0°'0
0o°0
0°0
00
6

008 0°60 0'0D 0°0D 6°'9% 0°TE
V°22 0°2C 0°2C 0°22 0°22 0°2°7
0°'0c 0°0C 0°0C 0'0E 0’0 o°0F
0’0 9’0 00 00 00 0°0
00 0'0 00 00 e'0 o0
00 60 00 @80 00 o0
0°0 00 00 60 0@ o0
Q & 9 o 4 €

%0y
X0°C =
X0°L =

o'st
[ 28] ]
0
0°0
e'e

4

e°o
[ ]
[ ]
0°'0
0°0
0° 01}
o°211
!

1d1a
TVINLLVH
aNi‘l00L

%6°0C = OLd ‘TdL ‘qvaANING

£0°C2

%0°2 =

0°00€2Z = Cio) 1d1A 40 3I0TVA TVANNV

2 HALSAS -~ S81¥Vd ‘IVOIMUNITIAD ~- VIVA ALISOANOD

IVIMILVI
ONIT00L

(AN'TVA UVTIO0 A4)

(%) QALOVAIL BLUVE 20 LNIDWIAL

© (18) SIT14 viva aLvadn

Q%) TOUVNALNIVH € SIOUVHD YILNIHOD

018) NALSAS 18AL
Ois) TINNOSUId NIVML
(i8) 63114 viva usigvisi
I8) SLE0D FUVAQUVH
wwar
tCttindNl AMVas

JHOATM & JVMDS

A9 =
%X0°2 = ¥oavy L23ula
%0°68 » ONINNVIS 8SIDOMJ

°°dSVD SIIL 404 SONIAVS ‘TVIANILOG

%0y = Ayoay e dvids
¥0°0C = yoav1 1oN1a
¥0°0 « DNINNVM §S3D0uUd

°* P CSLNINOINOD LS0D LNIWHND

0°00601 = OI8) SIMVd 40 INTVA IVANNV

€ UIAMINN ASVD HO4 vava 1ndN]

£-5

I
RS
LRI

“ A . et
B TR T

et
"

e e .

-~ e .

.;.

Cta e
DN
AP

AN

e .
PV PR L T R R L

D)

ety e




iam .. & P . - e PO

#1901 s LNBLLSIANL NO NUNLIM
9°c = NOVAAVd OL SUVIA
£6°6 = OILVM 1S0D-0L-L1143N30
¢ UNOLLVIDONISIA ANV SAXVL TUO0JIH YOLIDVI LNNODISIU TVANNY 101 uod

LBl e oo b mae o g

TTY & LNIULEIANT NO MUALTY
c = JOVAAVd 0L sMVIA

€2°2 = OlLVY 150D0-01-L11IN3G
SCTTNOLLVIOINGIA GNV SIXVL NALIV MOLIVI LNG0DSIO TVINNY L0} HOJd

} ‘gc1y  ‘TyeL ® ‘211 9901 °C9ZT ‘9S4  ‘6FIT "8 "OTHC ‘sz ‘geT ‘@l 11 ‘eil 211 sVieL
‘182 "C68 ‘THIT "0 ‘T ‘91z ‘9¢ ‘901 ‘96T ‘%2 ‘T ou s ‘oc ‘0 ‘0 ‘0 0 ol
‘010 °908 ‘ovit (4] i 4 1k A ‘9¢ ‘0t ‘962 7 ‘c2d ‘o ‘2T ‘oC ‘0 ‘0 ‘o ‘0 [
‘eh21 "268 CTHIT ‘O ‘e . ‘eIz ‘9g ‘b0l 962 ‘%2 ‘T2 on - ‘oe 0 ‘e ‘0 ‘0 e
‘cehl  ‘UeS  “THIL O 6 ‘912 ‘9¢ ‘HOL "96T W2 Ty con 2T ‘ot ‘0 ‘0 ‘0 ‘0 3
‘IS11 668 ‘THEL O 1t ‘912 ‘9¢ ‘YUl 00T ‘W2 ‘T oo 't ‘oc ‘0 ‘0 ‘0 0 9
222 009 °THIT ‘0 ‘el ‘912 "9¢ ‘vo1 "96T ‘W2 Ty Cou 23 ‘ot ‘0 ‘0 ‘o ‘e s
g HIp T2 ) gl M T IEY ] ‘62 ‘20T ‘TS ‘oge ‘98 ‘2T ‘0e ‘o ‘e ‘0 ‘e *
06 92 Loy 0 21 v0 s! o 61y oc * 681 ze 2z ot [ 0 o ] e ©
1]
‘we- g2 - B 6! e (] ‘91 147 " 12 zt 1] st L] " ° ‘0 14 W
‘€St- 09— ‘9Lz~ 0 1z ‘0 ‘e ‘0 0 ‘0 0 ° ‘0 0 ° ° o1y 211 1
] m x ~
o £ o 4 8 ] S $9 d 3 “w ¥ ¥
*g M B2 z B 5 8§ 5 F E 2 3 ¢ 8§ % f ¢ & %
¢ 3 3 —- M C M c z w £
i c BT AT ] m x 9 Z o 2 o] A ) - >
om om o @ - > o 7] = zZ ¢ by 2 e P-4
Rl ~ =y » ] o w0 m v "
- >0 >0 > < L »n o (3] z a x o
gs A€ 2% 3 = = - » > g K2 e o @ S
M - - " ¢ S x m mx < o
k] o» o x W % M < » - o - > - > = .
A3 2 m z = 2 =< 2 £ ] > -~ a 3 A%
n > = 3 (3 v o -
°of ¢ 3 X & 8§ L & & 8% % 3232 z ° 4 o
: o x x ) «» < . ~ - n -
2 24 T < - 8 - o r~ » 3 b - ) = N
e > = b " o x > u » - < » .
Z< 5 X 3 x w ~ = - ~ 2 - .
b > ] v I 4 ~ F 3 ] -] » W
ec » "~ < -4 o » < 2 = o
- x m fe d z o Jte
3 ~ » m [] ﬂ m X ....{
w @ 2
Lo
o 2 m N

. REREXREXRRERREXIE XTI REREETLRARE SRR
5 2 WALSAS -- EWIVd TVOIUGNITAD -- VIVd J11S04H0D € YIMAN ISV V04 AOd ASVI ATMVIR




—~ =,

ikt

-7

——

e e Shfec

Ol

PARS
co'e

00°0
o9

[ B
1n-i

91°0
oo~

00° 0
00°0

Z1°C
PA I B

(B30}
[ B

L A
92~

€6°0-
62°'0

9% "L~
L°8

05"
(220 B

TE°0
[ i

£9°0
20~

on'e
—

(vl A

oo
29 0=

(3 2
ob° G~

1%°0

£0° 6~

KRR
108

00
€e°0-~

00°0
00° 0~

10°0
1o°o-

000~
000

00°0~
00°0

€00~
$0° 0

00~
{4

Q0 0-
o0°v

10°0
10°0-

00°0
60° 0~

0 L~
oo

000~
00°0

10°0-
10°0

«0°0-
00

1o°0-
10°0

$0°0-
$0°0

60 0~
1t-o
[ 3R R
dlA

€00
€0° 0~

[
oL 0~

92°0

92°0~

AL
Uy

ttC N1 SIONVHD LaN

T HILSAS -~ RINVA TVIIVGNITIAD -= VIVE 3LISOMOD

%ol
%*01 -
un
%0) -

Loy
X0t~

x01
%08~
o1
%OV~
ol
%00~
%01
%00 ~

x01
%01~
“ol
%201~
%ol
Lol -~

j )
ROl -

nol
%01~
L0l
Loy -
201
LG~
%ol
10N~

%ol
%01 -

RELXER
JONVHD

.......n........w.a.nhn ‘234 'GVIRVEAC) BLS0D VTLO VIHLO0 TVAIOIND
seeseessssieicestistiiets 91000 NUONTY OGNV AVEOS LNZON34 TVNIDINO
Teesessereseisiisstiiiiiiietiiesss gioon TYIUALVE INAONES TUNIDINO
Seressesssiictiestiiiiesatisses it og100Y YORYT LNAMAd TVNIDING
Srereraseriicseatesticaettitiici i gignn ANITOOL INZOWEd TVNIDINO

seesssecsisinesessitiases gigOD ONINNVIA SSID0Md ININIJ TYNIDINO

P I N N R N R N N N N R I R R

141X d0 InWVA
e eseeiiieii st gluYd QINIHOVH 40 ANTVA
** (S2114 ONILVGID ZONVNZLNIVH ‘SIOUVED VALDNO0D) 81S0D ONIVMNIIY
**** (IIVEL ‘1S3l ‘SITI4 RSITAVLSA ‘TUVAGUVI) BLS0D NOLLVINIHITSI
e e e e e e gl AYS TdIA INIONEd
Ceeeteeretirete et raeeeen e gauIAYE WUONTY @ JVUDS LNINTL
et et gaMIAVE TVIVALVI ANIONEL
et itstiaiieiirieteeerese sttt s EONIAVE OBV INION3d
fe e e e ee s e galIAYS DNITOOL LNTOUId
Vo —

Teessseeseteestttiatetietastterirenteets quinvil] SLUVd 40 LNIDYId

£°CT) = LNTULSIANI NO NUNLIY

£°2 x AOVEAVS Ol sSUViA

£§2°2 = OLLIVM 1S0D-OL-1143IN3G
ST UNOLAVIOAUA3A GNV SIXVL ¥ALIV UOLIVE LNACDSIU IVNANNV 508 YOd

FERIRRRREALTELERRESELLLA R EXREERT LA RRE KK
T UIAUNAR 3ASVD UOA BISATVNV ALIAILISNIS




.- . . .- PSR A8 o
oo AR | At g0\ Gos e b S Snd
e . AR M v - - Lo
K P . .....
S RG] . . '

R
L e AN o _ o
p

(INVIVA HVTION AT

! . o-ca 0'00 O0g e'e0 908 0708 o-9g e'TE o°TL 0°¢ (%) GALOVAIL QLYY 40 LIS
0'sy 0oy ©-9p 09 0°9F 0¥ 0oy ©°9% 9TT 00 i8> STVIS VIVG BLvAdn .
3 o-20 0-20 ©'25 @28 0728 0729 e'1p ©°20 06T 0O cxe) ZONVNALIIVH § SIDUVIED U3LASI0D
- o0 @0 o9 00 o0 00 o0 00 B¥ 00 Ol WILSAS 1S53L ,
y o0 00 o0 00 00 o0 0@ DO 06l 00 (8) TANNOSUTS RIVHL
c 4

o0 00 00 0°281 0281 s> 53113 vivd 1) 19vVisd

q o0 00 00 ©0°0 0°0
0'0 00 ¢ 0o ©0°0 00 00 o6 00 [ 3 ot os) BLSOD IUVAGUVA

- o1 6 ® 2 -9 ¢ s ¢© = Wi
-« v andNl ATNVEA
%09 = TdIN x0°01 = HOMTH @ dVIIS
%e'% AVIVALVR x0°ot = doav1 Lodila
%0°TL » 2N11004 xo'0g = ONINNVId 85300Ud
s v gsyD GIHL YOS SONIAVS TVILNILOM <
ad
%6-0C « OLF ‘34 “AVIMIAO K0 » yuoadd 8 JVMIS
f %0°€C = IVIYALVH %0°0Z = woav LaAda
%L N1100L x0'@ ¢ ONINNVA ES3D0MS
<+ GININOJHOD 1SOD IuANMAD
0-0087T = (U8} 1dIn 40 3ATVA TVONNV 000601 + (29) SLHVJ 3O INTVA TVOANNY

-nnh:h:!.iw»w:n-nn«:-u:u
c wvaauaN asvd V04 YiIvVa inaul

£ WALSAS ~- sluvd AVDIMQNTTAD -~ vivg 31180800




: 211 = LNAULSIANL NO SUNLIY
- 6°T = JOVAAVY OL SUvaA
- 42°'9 = O11lVH AS0D-OL-LIJ43INI0A
. * 0t CHOTAVIDAULAA GNV SIAXVL FYO0J3d HOLOVA LNNODSIA TVANNY %01 4HOo4

b ¥°1061 = INTHLSIANI NO NHNLIY

a 6T = JOVHAVd QL SHVIA
99°'S » OILVY J.SOD-OL-1143N3Q

* S NOLLYIDAN4IAA QNVY SIXVLI YALLV HOALOVA LNNOISIA TYANNY 301 4031

‘LP68  90%LI] "9t ‘v ‘6¥ET  "UCH ‘6001 °690C °1T6 ‘9808 ‘168 ‘shy ‘e “61 ‘vic ‘#gc STVi0L
‘lelg ‘220 ‘€91 ‘0 ‘v ‘4 '09 ‘6l ‘EI¥  2T1  ‘TOL ‘0D ‘op ‘20 ‘0 ‘0 ‘0 ‘9 ot
‘¢LOT ‘928 €291 'O ‘g ‘o7 ‘09 ‘6C1 ‘ez ‘231 'To2 ‘08 ‘0¥ ‘20 ‘0 ‘0 ‘0 ‘0 3
‘ocHz ‘028 ‘G291 ‘0 21 ‘4Te ‘09 ‘oGl ‘ETH ‘2Tl ‘TOZ ‘00 ‘9% 28 ‘0 ‘0 ‘0 ‘0 8
‘TTOT ‘M8 ‘T291 ‘0 ‘91 ‘$T€ ‘09 ‘6l 'eTy 281 ‘Tor  "oB ‘op 29 ‘0 ‘0 ‘0 ‘0 2
‘GE81 ‘620 ‘91 O ‘0T ‘4ce ‘09 ‘gt ‘ETE  c2Tt 'Ter ‘00 ‘op 28 ‘0 ‘0 ‘0 ‘0 9
*¢z01  '180 ‘L2910 +2 ‘$TC ‘09 ‘6R1  'eT¥ ‘221 ‘Zor ‘00 ‘op ‘28 ‘0 ‘0 ‘0 ) '
reed ‘909 okl 'O ‘6T ‘222 ‘ch ‘26 *963 ‘69 ‘169 *9¢ ‘9% ‘28 ‘e i J M ‘e [ 4
1z ‘1ee ‘209 ‘0 ‘ge ‘oLl ‘8T ‘99 ‘691 ‘1g ‘192 ‘ze ‘9% ‘28 ‘0 ‘0 ‘0 ‘0 t
‘145- ‘0T ‘v ‘0 ‘ze ‘6 3 ‘15 %9 ‘6t ‘cot a1 ‘ez 62 ‘g 61 ‘281 ‘@ z
‘peg- ‘028~ "It~ °91 1y ‘0 ‘0 ‘0 ‘0 o ‘0 0 ‘0 ‘0 ‘0 ‘0 ‘281 ‘»TT ]
(7] [=) - h] ] 2] m z -3
se 82 %2 7 ®B § & : % g % § § g @ & % § ¢
3282 38 & 2 = %5 ¢4 B £ 2 § § 32 3 3z F ¥
2% 82 82 3 8 ¢ 2 2 3 Z v 3 £ 83 e . £ %
- PO J m 3- < | nd m » - » @ m b ) w ﬂ %
Ba 25 En = 2 8 ¢ & £ ¢ % ¢ &g § 3 g
33 27 % , 2 @ s E 3 3§ ¢ 5 T ° 2. B 2
? ~ -~ - w (2] [2} » »
mm a® = M x . . > 5 > a M v “ 28 4 - -
» M = x [} x x © 7] < » - “wn ~ - o
-4 m ~ = ~ m ~ ~ o (=) -~ m -
= > - @ ~ Zz " » ' ° [
o x » - [ [ x » L < »
< X oo = & Z < 3
E @ w - g ~ ~ W. M - o ~
» ~ < . x @
” m w f» u‘n vNA N.\ [7] m - m m
~ » ~ [~] -~ -l
7] - X
m ” z & o
-
° |4 A 4
A A N
-
as P33 33 ...A
€ N3ISL8 ~= KRLIVd TVINIANITAD ~- VIVAd dL1£0.fH0D € VIMHAN ISYD HOd A01d HSVD ANNVIR ...‘.4
>
=
..‘.‘
o
.....‘
- s mm R U N e e od




L 4
0L ¢~

[
[ 2 B

619
€6 ° 9~

62°0-~
€070

oL 9~
9% 2

cP°l
13 B K

[ ]
T o0~

€o°e
t9°0-

06}
006"~

€9°0
v 0-

co'g
oo~

T2

GL°2-

ETT 2 ]
10y

o €6
1 1

©e ©6 o6 €¢ ¢o o©o ¢

53 83 23 83 I3 88

ay
oS

®

e o-

€l 0=
€1'o
[TV
diA

0T 0-
0c°e

00°0
o 0-

Uo° 0~
900

10°0
10°0-

10°0
10°0-

0oz'e
0T 0-

[ 1]
ol "0-
i%°0
2¥°0-

€T 0-
€Cc’0

16°0~
¢<e°0

o1°0
01 °0-

<0°0
cO 0~

$£0°0
+0°0-

10
#1°0-

t0°0
+0°0-

P ]
LTz o-

2£°0

26°0-

LERER
usg

cC NI SHOHVID LUN -

%01
%01~

%01
%01 -

%01
LUl -

%xul
%01 -

%0l
%00~

%01
%01~

%0l
%00 -

%0}
%ol -

%01
%01~

%01
%01 -

b4 ]
PH 1 R

%01
L0l -

£01
PHU RS

%01
L0V~

“Ol
Lol -

%01
X011~

%01
%01~
k. kKR
ADNVIDD

Tesesesteree (ALY ‘A4 ‘AVIANUIAO) £1S0D UTILLO UILLO TVAIDIWO

°* SLSOD NUOATY ANV JVUDS LNIDUId TVNIDINO

crettttott SASO0D IVIVALVM INIDU3IL TVNIDINO

sttt gLS0D UOUVT LNIDUIL TVAIDIUO

teretrettttSLS0D ONITTOOL LNIDU3d TVYNIOINYO

©* SLSOD ONINNVIA SSID0Ud INIMId TVNIDINO

R T T 3 112 1)

teesssseesiiiisees giuvg GINITHOVH 40 3NTVA

(53714 ONILVGdN ‘TONVNALNIVH ‘BIOHVED WILNNOD) BLS0D INIWUNITY

CC NIVIL ‘'1SAL 'SITIS BSINGVLISI ‘RIVAQUVA) S1S0D NOILVININIIN]

‘NOLAVIOIULIA ONV

€ HALSAS -~ SIUVd IVIIUANITAD -~ VIVA 3A1IS0J4H0D

cesesturesiiassstiescmnuIAYg [JIN INTINAL

.
.
.
.
-

° "GONIAVS NHOMNTY 8 4VU)S LNADUAd

teeescsesenterrttcSORIAVS TVIVTLIVIM LNAONAA

Pescereseseneresoit SONIAVR HOGVT INIDUAY

sreersereccirecrcs SONIAVS ONITOOL INIDMId

Trrccc et RONIAVS DNINNVTIA SSAD0U4 LNIOYId

cecceccsesiaens guinydl SLMVd 40 INADYAJ

#9101 = LNINLSIANT NO NUNLIM
6T s AOVIHAVd OL SUviA
90°¢ = OILVY 1S0D-0L-10142N31
SIXVL VALY YOLOVA LNN0ISIU IVANNY =0t uod

EEEXRERXRRERLIBREFILTXEN SRS LRI L LT BRRER
€ UJUNNN ISV U0 SISLVIVEV ALIALLISNSS

E-10




T

—

°°°°.
0
-

000 o'0p
o'l e‘at
0°'cs o'ze
00 0°0
00 o'e
o0 o0
0’0 00

6 8

0°00
o-ot
0°2¢
0°0
e°'0
0°0
e'e
2

1 HALSAS =~ S1UVd TVOIUANITIAD-NON -- ViIVaQ 3L1S04H0D

9°'00 0°69
0°g!

o-cl

%x0°¢
%X0'C
X0°'¢C

X0° 6T
%0°4T
%0°2

‘st o'cl o'¢

oot 9°2

e°'ese 0'9C2 0°0
0’0 0'0F O0°C

6'e 0'0
00 00
o'e 60

e 14

ala ‘33d

0'0
0°96%
0°'0t

1dIR
IVIVALYE
ONI‘To0L

‘avimiaao
TVIUILLVR
oNi100L

0°00EsSt = (M9) 1dIA 20 ANTVA TVANNY

(ANTVA ¥VTI0d AD)
(%) GALIVAI BIUVd JO INID¥IL

(1e) SITI4 viva aLvadn
QI9) ADNVNIALNIVH 0 SIDUVHD ¥LLNLNO0D
O18) NILSAS 1S3L
OI8) TINNOSUIL NIVIL
Mis) 63114 viva usiIavisd
O18) SLSOD TUVAQUVH
YvaA
ccccindil ARYAA

X8y = MIOATV @ JVUDS
%0°8 = uoavt LoMnl1a
¥0°9Z = OJNINNVId SSAOOUJL
°*t-d8YD RIAL MOd EINIAVS TVILINZLOL

¥0°p = NHORIY © 4VHIS
%0°82 = uouv LoNia
%0°8 = ONINNVI4 8S3004d
¢ ** "RLNINOLI0D 4503 LNIWAD

0°00C¥1 = (A8) SLUVd 40 ANTVA TVANNV

BEEERERRNREL LSRN ERERREX LR LR
¥ UIWNN ISVD vOod ViVE ladil

g-11




T T T P W v

o) NOILVIORdM ¥ sve £ 8 8 Y2 3% 2§ 8
¥3AL4V 3NTIVA INISIUG IAILYINWND r T d ¢
(4$) NOILVIJ3d € = 8 8 8 € € ¥ o o ¢
¥ SIXVL ¥ALIY MO HSVD ,T,o_ggggéggé
OMS) NOILVIORMIN $ $ & 5 ¢d g dgdgy
¥ SIXVL WO MOTI HSYD) B N ¢ 8 & £ 5 B & ¢
($) LIOD Xvi INBUSMA] © © © 6 6 6 6 ¢ & ¢ o
OI$) NCILVIOJadg & ¢ ¢ S * @ @ d = 2 g
- 1) SoNIAvs 1w © S 3 22 22 2 ¢ <
g (%$) SONIAYS LSOI WMOMIM P avids & © & ¢ & 8 & & & 9 g
: 8
1
g (¥$) SONIAYS WIdivw ¢ S ¢ 2 g ¢ d d g § §
(-9
E, . . . B .
] (¥$) SONIAVS ¥oav7 10341 © § R § 8 § € 8§ 8 8§ R
E -
E
g o1$) soNIAvs oNp00L ¢ T 2 3 2 ¥ 9 R 282
, (M$) SONIAVS SNINNVId §S3008d © & & 5 2 8 8 § g 8 8 °
- = & M N 0N NN g =]
< - =
: | ... £ E
(%) GAULIVINI SIHVd 40 39VININ34 © & 8 5 8 8 8 8 8 = 8
Z g £
2 .. . . 8§ . &
& (¥$) STIJ Vivd ONIVGen © N B2 2 2 2 2 2 2 2§ 2 g
5 a
O1$) JONVNIUNIWW e e e e e e e e e a g
WYHO0Nd ¥ SI%MVHI HAUNAWOD * & 8 8 3 8 2 8 5 8 ¢ 3 =
i : . . E g
g8 Oi$) WALSAS L3 © 2 © ® ° e S e e @2 & 8
s 8o %o
., (1) TMOSYII NIVIL © & 6 ¢ 6 6 ¢ ¢ 6 ¢ & 2"%s 2°°3
8 Es * Eo
- Oi$) STNIJ VIVO HSITEVLIS3 2 © ® © © & © © © © ¢ Dsvl D=
x * ¥ acEE aRY
2 JE88 LEE
& ) MMV S 6 6 6 6 S S 666 g LOSE 30%E
9 ® E?—:z Elé"z
S <igs 2igS
» YW3IA @ o 2 2 e~ 8 o e 9 EEE% E'SEQE
= x< ZE
3  sEfb BB

£-12 .

D R

D PSR PLERPEI i S T U P . -

LA Y et R L A TR BT AP S R I TR ~ et AT e s
AP . e A . W T T T T e T et te e e e e e e
PRI A L I AP L S ELEP Sy TSP R S TP LS TSR T R YR TAOw WY W SMtr S Sl D SOy W W o WS




-

v

68—
et

80°0-
00°0

oy 0-
oF°0

00°'0
91°0-

(100 ]
00 0~

(3 4]
1¢°0=-

12°0
6L 0~

go°6
(2] 8 g

62°0-
to°o

LACRE M
| I 4

12°0
6L° 0~

000
91 Q-

9¢°0
£9°0-

-1t
61°1-~

G0
<Co-

61
€2 -

1 434

922 %~

L EE 3
104

90°0
20°0-

00°0
00°0-

<0°0
<0 0~

00°0~
00°0

00°0~
00°0

20°0-
920°0

$0° 0~
oo

210~
21°0

$0°0
0 0=

10
PAR

$0°0-
€00

10°0-
10°0

€0°0-
€O 0

o 0~
Lo

10°0-
10°0

090~
20°0

61 °0-
[ il i}
E 2=
JLl

EXFT
iz

St OND SINVID pan c e

1 HALSAS -- SLUVd IVOINANITAD-NON -- ViV@ JALISOdNGD

%01
%01~
201
%01~
%01
L0)~
Lol
%01~
%01
%201~

%01
%Ot~

L2061
%Ot~

pH1 )
501 -

%01

sul -

%0l
LOT -

%01
01~

%01
201 -
uot
%01-
bH )
Lol -
%01
%01~

%201
Lol -

201
20~

a1V

seestsresrerceo(enly ‘334 GVIZNYAND) BLS0D WIHLO HAULO TVNIOINO

tsesescsresno e

(637714 ON1Lvadn

¢ NIV

K8}

SLS0D MOATY ANV dVHDS IN3IDHA4 TVNIDINO

srerrettecrrect SLSOD CTVIMALYH ANIDUAA TVNIDIHO

sersrestrece et rQLS0D HOGVT LNIDHAL TVNIDIMO

secssrrrtesset s tSLS0D ONITIOOL LNZOUIL TVNIOIMO

sesssen

8LS0D ORINNVIA SS3ID0Ud LNIAUIL TVNIDIUO

tesseeriasrrsecssssttecsensetes Tt 30 ANTVA

AR R TN R A NN )

BLUVE QIANINDVH 40 AnIvA

CAONVNIALNIVR ‘SIOUVIID UALAJIHOD ) KLSOD INIVUNIIM

‘£3114 NSITAVASE ‘TUVAGUVIL) SLSO0D NOILVINIITMI

teensestseeseisesaeristestognutave 1418 ANTOUTS
teeriesscasees s EOYIAVE NHONTY B JVUIS LNIDUIL
tesesseeiscesssses e oauIAYS TVIMALVM ININId
tereerteisasearasssesntes aUIAVE HOAVT LNIOMI
Sresssescsieesecsesets GOUIAVS ONETOOL INIDUTL
seemssscecccetigaNIAVS ONINNVIA SSID0Ud INIDUIL
srteesesaiiiseaceeeses QIIYVIH] SLMVd 40 INIOUI

218« ANGIULSIANI NO NUNLIY

o% = NOVEAVA OL SuUVaA

$0°€C = OLLVY ISOD-O0L-LI4IN3Id
* 0 NOLLVIOIUNAIA GNV SIRKVL WALAV HOLOVA LHUNODISIA IVANNV %01 MOd

REEAREXERXL KR RERREEEERRL AXALURTLLERRERR
¢  YIOUAN ASVD YOod BISATVNV ALIALLISNIS




T

LSt As et e oe bl e g . 4
Lo Y .

T A

(ANTVA YVTT04 AR

©°60 ©0°0D 0°0D 0°00 0°en 0°'08 ©°19 0©°'gC o°'Cl o°6 (%) QUOVSIE SL¥Vd 40 LNIDNAd
@21 0°21 ©°21 ©°21 021 0°21 e21 o2l g'8 0°¢ (Is) SI114 VAVG ALVadn
0°°C 0°9¢ 0°9¢ 6°9¢ 0°9¢ 6°9¢ 0°9¢ 0°9¢ e'el o'@ 18 FONVNALNIVN © SIDUVED UILNINOD
00 00 00 00 00 @6 o0'¢ o0 08l o0 ) (18) HALSAS LS “
06 00 00 00 00 80 90 06 001 00 O18) 13NHOSUAL NIVML
00 00 00 90 80 69 00 00 090 008 Ois) SITL4 ViVA NSITAVAST
0’0 00 00 00 00 60 00 6@ 6o o0l Ols) SL1S0D IUVAGUVA
o1 ¢ 0 L 9 P v ¢ z ! uvaA g
e eAndNT ATHVEA .u
X0'¢ 14IA %6°9 » XA 8 Jvuds = 4
%0°¢c = TVIUALH %0'9 woav1 1331 *
’ x0°'L = o IT00L X0°6C =  OMIMNVIA 65300ud
«+ 38y BINL V04 SONIAVS IVILNALOd
%X0°6T = DLF ‘AL ‘AVIINIIAO %0°r o WOAT @ VDS w
%0°4T = AVIVALVYH x0°6% = wodv1 103uiq -4
%0°2 = odiToo0L %0'0 s ONINNVId 6SI0Ud .
++« +SLNANODIOD 1S0D LNIYMND
0'00C08 = (N6) IdIA 40 FNIVA TVANNY e-e0cy! = (N§) BLUVA 4O INTIVA TVANNV
b
ol
e
[ 3 2 REEEERE =8 ... .3
¢ NALSAS -- BLUVd TVOINGNIIAD-NOM -~ VIVA AL1SON0D g uI@INN ASVI ¥O4 Vivd L1ndNl




e i

: 0°681 = LNTILEIANI NO NUALIY
. 8°C e NOVAAVd OL SUV3IA
€2°L = OLLVM 1602-01-1143N38
****HOLLVIDNAZA GNY SIAVI JHOJSIT HOLIVA INNODSIA IVNNNY 301 U0

1°0C1 = LNINLSIANI NO MUNLIM
- 8°'C = JOVOAVd 0L sHVIA
3 TL°9 = OLLVY LSOD-OL-LI43N4Y
¢ NOLLVIDONIAAA GNV SIAVL WALIV UOLIVA INNOISIA IVANHV %0l U04

1 ‘96 U098 ‘9 ‘16 ‘1gol  ‘Zo2 ‘909 ‘gisl  ‘Civ ‘8292 ‘%1 ‘90¢ 1 ‘0l ‘ae ‘16 STVLIOL
' ‘9191 °*ITH * 600 ‘0 ‘e ‘291 22 ‘z0 *T61 ‘9 ‘18t ‘op ‘2l *9¢ ] ‘e ‘0 ‘0 ot
b
‘9%%1 °TCY ‘o0e ‘0 ‘e *2vt ‘22 i~ 1] *Z61 ‘9% *28e ‘o0 *2l ‘9¢ ‘o ‘o ‘0 ‘0 6
‘Ygel  ‘eTe * 008 ‘0 i ] Wpidi ‘22 1] ‘o6t 14 *2ce ‘o0 cat ‘9t ‘e ‘e ‘e ‘0 1]
‘1e0t  *vTH *6CN ‘0 ‘2 i4] *22 = ] *T6! ‘99 *2¢C ‘09 *20 ‘9c ‘e ‘0 ‘e i 2
‘¢T0 ‘STY ‘6@ 'O ‘9 1y 22 ) ‘ol ‘9¢ *28¢ ‘0D A o 1 ‘e ‘e ) ‘e 9
‘elS *gTh ] ‘0 ‘ol i} 2e Ty *co! ‘90 *28€ ‘00 A . ‘e ] ‘0 ‘e [
‘L6 *oct ‘%09 ‘o 4 ‘e 18 *£9 ‘291 M 5 ‘T8 ‘19 Al ‘9¢ ‘e ‘0 ‘0 ‘o [ J
‘a9 ‘gLt ‘vee 0 ‘et 9 et 90 M £ £ ‘9¢! ‘geC il ‘9 ‘e ‘e ‘0 ‘0 [ “
‘Ta- ‘cs M ‘0 ‘gt L ‘y ‘el 1c ‘6 ‘08 ‘el ‘0 at ‘81 ‘ot ‘e ‘9 4 M_
‘211- °TC1- “6it- 9 A ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 i/ ‘0 ‘0 i ] ‘0 ‘o8 ‘16 ]
. ° © m x =
¥ m " 2 o - m x a = g M M m S W _...q“ m %] > ﬂ
na 292 X7 M 3 et -4 T F) a o a3 =4 = “ b e o
= = x q.m T (7] m = ) b ] o = ﬂ m -4 m 4 ﬂ
v n O [a B ] © (74 fe - F4 (73 m = m v ~ »
L RSl - M - > o » o 7] z < ° - E]
- PO » > < [ d 24 o L' m w
ga 2% 32T 3 2 £ & E g g i & Z
— — - w » m (o] -~
h ] o» 2R o & X > S < mx o 1~ »
: g 2 H3 - 2 7] < — o =~ > x
& 2 m - > F) s z " > ~ X ~ = ~
o -~ -~ * - - = z o I = . ] " »
s@o e LY “ [ @ > 7] F .} n x m x r
g £, R 9 ' f o & T : g ¢ = 5 =
. =45 -3 ~ @ 71 ~ Z » » 3 kM e - q
o x » ~ » 5] x > ") » x
4 zZ<L 2% — x » ~ < 2 ~ L
> (7 -4 [T ~ -t - ~ x
1 eC IS oo < - & ] 2 & -
a xm Re n m = 7] - m =
- > < @ ~
. 7] L
3 m ~ “
, 2 g 2
8 ol
3

2 HILSAS ~- SLUVd TVIIUANITAD-NON -~ VIVA ALISOLI0D £ UIMINN A6VD UOd A0S HSVD ATMVAR




zo'C~ 909 TT - %01
zZ0°'¢C €0°0- TT°O Q1= cCocccretcrtecccrreeny ‘R34 ‘QVAHYAAOG) RLSOD WILLO WALLO TVNIDINO
00°0 00°0 00°0- %01 )
00°'0 00°0- GO0 YOI~ vecrnrecretecrccccernescet RIS0D NUOATU ANV JVUDS ANIINAd TVEIDIMO
221~  10°0 60’0~ %ol
1"t 10'6- ©0°0 UO[= cecccronetrerserressssceseseticieee 21500 (IVIMALYVH LNEDYAL TVNIOINO
91°6- 00°0 10°0- P73 ]
910 00°0- 10°0 EOP~ cecctrrrteccesercescsseseccsciscoset P RIR0D MOAVT JNIOHAd TVNIOINO
00 0 00°0- GO0°0 %01
91°'0- 00°0 00°0- TOI—  -rcccrrectrecresecsesnacsstiaceter st agIS0D ONITOOL LNIOUIA TYNIDIVO
cc'e $0°0- <¢€2'O %01
6b'C- $0°0 $T 0~ UOP= ceccecreeccersresiecsieses BISED OMINNVIA SSIV0Ud LNAIUIL TVNIDIYO
| €o'o- 11°0 %01
6t l- TO'0 11 0- HQL— s eeeesesecesscsiiiiisstsaetsetetaiiiatiiestiiiass Loy 40 FATVA
962 00°0- €£C°0 %01
go°2- 01°0 o8- 0- BOI— setrreseseesteseeessiistisatiatesestiitins glng GININOVE 4O ANTIVA
11°1- TO'0 ce 0~ %01
1t T0'0- ¢££°0 %01- °° (S3T1d DUILVAdN ‘FONVNALMIVN ‘SIUVED UALNJNOD) SLSOD O IWuNDITY
[1] g X 600 1£°0- £00
€20 60°'0- $+£°0 wol-  *°°* (NIVIL ‘lSAL ‘S311d OSITAVLST “TUVAQUVE) SLSO0D NOILVLNINTTIHI
ch'l c0'0- 11°0 %01
6t 1- £0°0 1°0- oy S R STy TR T ey
[ 1 1] 00°0~ 00 01
Te'0- 00'0 £0°0- SOl cereresesictesieciiieeecsseseraoe s EONIAVE NMONTY @ JVHUDS LNIOMIA
62°0 10°0- 90°0 201
62'0- 100 20" 0~ FOlo sreeeeteereseeseieeciiiaaesetiiiieasaeses cEOUIAYS IVIVALVE LNZOUTL
9%°'2 <0°0- ¢i‘o %01
%0°'5- 50°0 c1-0- HOLe e tetriteesetecesatiiiiessiniasaesesetiets SONIAVE HORYT LNITWTA
U0 10°0~- $0°0 %01
UM I 10°0 $+0°'0~- %01 - .--........o-...-.-.-...o-o...o..-.-o- 8=-><m°‘-|-§.—.zunv‘ﬂ&
£o°¢C $0°0- 2270 %ol
ig°'g- £0°0 2T 0- QM= cectcecesreccseccvccsccaracnse et QOUIAVE ONINNYTd BSAD0Ud INIDYIL
on°n 600~ 09°0 Lot
cﬂnel N_'e ce;OI. aa—l RN EEE I A A I S A A A A SR N BRI B NN R E<E- §&~°h=”u‘u~
RERRE FEREE *RERR RREERE
100 diA uod FLVED
*ec Nl S39MVHD laN
1°0T1 « LNDULSIANI NO NYALIY
82 + NIVAAVS OL SUVIA
T4°9 = OILVY 1S0D-OL-L1143630
*** NOLAVIOAYJAG ANV SIAVL WALIV HOLOVS INNODSIG TVANNV =01 wod
P13 P2 s 332333323333 33 334333
Z WIALSAS -- RIMVJ TVOIUGEITAD-NOM -- VIVG 311S504HOD € MIAHAN ISVD UHOd SISATVNV ALIALILISNIS

£-16




nletie o Bdy o

twpwwvey

[ )
0°Gt
o't
00
00
0°0
0°0

ol

0'08 0'08 ©°09 0°00 ©°68 e'19 O°CT 0o'tt e'e
o'eg 0'0t ©'0C e°GE 0°'8F ©'BL 0°6! 0°'®
o'ty ©°'td 6°cy 0'tt 0°th ©0°ty O'TH o'e

0°8C
0°¢Co
0°0
0°0
0°0
0°0
6

0'0
0°0
0'0
0°0

1

(ANTVA ¥VTION AD)
(%) @ilovdi] SIuVd 40 LyN3dudd

o) §T112 viva dLvaan

6) FONVNALKIVI € SIDJUVAD WILAJN0D
OIs) HIALSAS 1S3l

is) TINNOSUAL NIVUL

80 ©0'0 00 0°0 00 0'0c 0°0
00 00 00 00 00 0T 00
00 0'6 00 00 6°0 0°gol 0'col (18) SI114 viva UIis11EvLs3

00 0 09 00 00 o0 0%l O19) SLSO6D INVANUVE

Z 9 < 1 4 € 1 1 Uvas
*ertAndN]l ATVAA
¥0°2 = LdIA %¥0°0l ¢ MMOMIM © dVHIS
¥0°'¢ = IVIHILVIH %0°01 » yogy1 Lo3ia
%0°Tl = oNIT00L %0°9g =  ONINNVd 8S300ud

+++-36VD BINL WOJd SONIAVS TVILNILOL

x0°6C « 213 ‘T34 ‘aVIINIAO %Xy = MoNN 8 JVUDS
X0°%T = IVIUALVI %X0°892 = YOSIVY 103utd
u%0°'L = on11eoL %0°'C e«  ONINNVId €S3D0U4d

* ot *RLNIANOLHOD LSOD LUIWUND

0°00£C! = OI3) 1d1A 30 INTVA TTVNNNY 9°00CH? = ON8) ELAVA J0 INTVA TVANNY

R RERXRREERLKREREXEXRERRRERK

€ NIALSAS ~- SLUVd TVOIVANITAD-NON -- ViV 31L1S04HO) 9 WIMLIN 3SVD ¥O4 VIVE 1hdNl

E-17

.
RS ASAAS IR
L N I RPN W SIS P WL I

ar

et L
o .

~

- Sl




COMPOSITE DATA -- NON-CYLINDMNICAL PARTS -~ SYSTEM 8

YEARLY CASHl FLOW FOR CASE NUMDER 6

T T

($) NOILVIJSM4 ¥ SIXVL S = 8§ 2 §
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(X$) NOILVIZ3dX & -~ ¢ 2 ¢

¥ SIXVL ¥IL4V MOT4 HSVI g -8 %3

(N$) NOLLVIJZUdA ¢ & ¢ o =

¥ SIAXYL 04 MOTI4 HSYD o  « & a

O1$) LI103¥I Xvli INIWLSIANI-

($) ST Vivd ONILVGdN ©

WYNOO¥d ¥ S3OUVHI N¥ILNJWOZ ©

(N$) SITJ vivd HSITGVLS3

2
o
0.
o
o

(N$) NOILVIO3dda & § 5§ & ¢

o18) SoNIAVS Taim  © § € 2 &

(¥$) SONIAVS IS0 HHOM3Y P dW¥IS & N & 8 ¢
(X$) SONIAYS WIHUW o & @ 2 §

(%) SINIAYS ¥OBY L0310 S § g %8

() SINIAVS ONIT00L © £ @ £ ¢

(N8) SONIAVS ONINNVId SS3008¢ & 3 2 = o
tNtow

_ (%) @LIVEWI SL¥vd 40 39VINIMId S S B 3 g

19
30
J8.
a8

(IS} JINVNUNIWW

42
03
a3.
83

(W$) WALSAS 1S3. © § © © ©

Oi$) I3NNOSH3d NIVyL

[}
2
e.
(]
(]

102,
102

(¥$) YYMIYVH

174.

¥V3A

- D P N o e .

L WA W

1169,

642.

80. 313. 96. 320. 110, 46. 237. 16.
13.

aa.

1503.

641.

46.

80. 313, 926. 320. 110.

38.

237,

1020.
2104.
2361.

639.

9.

3}

46.

110.

ao. 513, 2.

3Ja.

638.

3a. 8o0. §13. 96. 320, 110, 46. 237.

83.

636.

237.
1092.

80. 513. 96. 320. 1o, 46.
3773, 708. 2330. 809. 337.

38.

a3.

10

4383.

08410.

174,

706. 9290.

Je.

174. 204.

TOTALS

4.08
2.9

BENEF IT-TO-COST RATIO =
RETURN ON INVESTMENT = 102.5

FOR 107 ANNUAL DISCOURT FACTOR AFTER TAXES AND DEPRECIATION....
YEARS TO PAYBACK =

3.48
2.9

RETURN ON [NVESTMENT = 119.3

BENEFIT-TO-COST RATIO =

YEARS TO PAYBACK =

FOR 10t ANHUAL DISCOUNT FACTOR BEFORE TAXES AND DEPRECIATION.
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FOR 107 ANHRUAL DISCOURT FACTOR AFTER TAXES AND DEPRECIATION....

FOR 10% ANNUAL DISCOUNT FACTOR BEFORE TAXES AND DEPRECIATION....
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FOR 10X ANNUAL DISCOUNT FACTOR BEFORE TAXES AND DEPRECIATION....
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60. 12.
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3.6

77.¢
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DENEF 1T-TO-COST RATIO «

FOR (07 ANNUAL DISCOUNT FACTOR AFTER TAXES AND DEPRECIATION. .
YEARI TO PAYBACK =

2.97
.7

BENEFIT-TO-COST PATIO »

FOR 10X ANNUAL DISCOUNT FACTOR BEFORE TAXES AND DEPRECIATION....
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SM/IIICH SIM PARTS (CASE 21 BUT W/UTRC PPI) -~ CYL PARTS -- 8YN 2

YEARLY CASHl FLOV FOR CASE NUMDFR 36
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30. 40, 66. vo. 33. 89. 18. 29. 8. 0. 174, 9. -39,
7.
19,

a3.

114,

23.

40. 7. 92. 40, 104,

30.

241.

40. 0s. 101. 44, 113.

J0.

102.

134.

3
”

o.

26.

46. 19, 20.

106.

40.

30.

27. 2. 0. 263. 130. <39,

0.

40. 929. 108, 47.
47,

47.

326.

263. 197. Ji1.

29.

121,

90. 109,

40,

20. 27. 1. 0. 263. 137, 366.
186. 35. 1463.

140.

121.

40. J%0. 108.

340.

3J30.

TOTALS

763.

62,

a%a.

T4S.

130, 20. 10.

a3.

FOR 107 ANIWAL DISCOONT FACTOR AFTER TAXES AND DEPRECIATION..

DNHEF IT-TO-COST RATIO =

YEARS TG PA'DACK =

2

4.5
30.2

RETUIN ON IRVESTMENT =

RS

2.23
4.5
83.7

BENEFAT-T0-COST JUATIO »

YEARS TU PAVBALK =

RETURN OR IRVESTMENT »

FOR 10°: ANBUAL DISCOUNT FACTOR BEFORE TAXFS AND DEPRECIATION. ...
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APPENDIX F

PLOTS OF CUMULATIVE PRESENT VALUES
BY YEAR FOR EACH CASE

This appendix contains plots of the cumulative discounted cash flows
versus year for each of the 36 cases analyzed, The curves represent the

values contained in column 19 of the cash flow printouts in Appendix E.
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Case No. 1  COMPOSITE DATA -~ CYLINDRICAL PARTS -- SYSTEM i o
BCR = 10.69 YTP = 2.1 ROI = 196.1% . ’ ?
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Case No. 2  COMPOSITE DATA -- CYLINDRICAL PARTS -- SYSTEM 2

BCR = 7.75 YTp = 2.5 ROI =122.5%
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Plot of Cumulative Discounted Cash Flow Versus
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Cﬁmulative Discounted Cash Flow After Taxes and Depreciation ($K)

Case No. 3
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COMPOSITE DATA -- CYLINDRICAL PARTS -- SYSTEM 3
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Case No. 17 LARGE/HIGHLY SIMILAR PARTS =-- NON-CYLIMDRICAL PARTS -- S¢5TCM ¢

BCR = 9.24 TP = 2.2 ROI = 201.8% | |
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Case No. 16 LARGE/HIGHLY SIMILAR PARTS =~ NON-CYLINDRICAL FARTS -- SYSTEM 1 .
BCR = 13.91 YTPp = 1.9 ROI = 241.29 v 4
5000 +

Sty .
e,
Py Al a e a a4 o

4000 -\

3000 ==

PP WO

Cumulative Discounted Cash Flow After Taxes and Depreciation ($K)

~1000 4

Plot of Cumulative Discaunted Cash Flow Versus -
Year for Case fiumber 16 T

F-17

..........................................
..............................

........................................




P ———— M. Sar Bt vy SnaUne Bui Sve St i e Sng St s SatAnir Hui Ak S S = LB e g RO h I S N ST S

4000 <+

3000 =

2000 «

1000 &

Cumulative Discounted Cash Flow After Taxes and Depreciation ($K)

=1000 ¢

L
’

Plot of Cumulative Discounted Cash Flow Versus ' 1
Year for Case Number 15

r-16

S A S S e vat L Nt e AN R R e T
RO AR PGy G S LR F L ISVE VS VEFT WE VS Ve VS W T Y S VS e




Case No. 14 LARGE/HIGHLY SIMILAR PARTS -~ CYLIHDRICAL PARTS -- SYSTEM 2
BCR = 8.47 YIPp = 2.3 ROI = 193.3%
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Plot of Cumulative Discounted Cash Flow Versus
Year for Case Number 14
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Case No. 13 LARGE/HIGHLY SIMILAR PARTS -- CYLINDRICAL PARTS -- SYSTE'! i

BCR = 13.47 YIP = 1.8 ROI = 263,7%
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Case No. 12 MEDIUM/SIMILAR PARTS -- NON-CYLINDRICAL PARTS -- SYSTEM 3 o o

BCR = 1.49 YiIps 6.1 ROI = 26.8%
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for Case Number 12
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Case No. 11 MEDIUM/SIMILAR PARTS -- NON-CYLINDRICAL PARTS -« SYSTE: 2

BCR = 2.31 YIP = 4.1 ROI = 61.1%




Case No. 10 MEDIUM/SIMILAR PARTS -- NON-CYLINDRICAL PARTS -- SYSTEM 1 i

BCR = 4.51 YIp = 2.8 ROI = 109.2%
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Case No. 9 MEDIUM/SIMILAR PARTS -- CYLINDRICAL PARTS - SYSTEM 3

BCR= 1.71 YT = 5.5 ROI = 37.9%
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Case No. 8 MEDIUM/SIMILAR PARTS -- CYLINDRICAL PARTS -- SYSTEM 2 -
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BCR = 2.41 YIP = 4.2 ROI = 62.8%
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Case No. 7 MEDIUM/SIMILAR PARTS =-- CYLINDRICAL PARTS -- SYSTEN 1

for Case Number 7 ’

BCR =4.63 YIP = 3.0 RO 104.7%
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Case No. 6 COMPOSITE DATA -- NON-CYLINDRICAL PARTS -- SYSTEM 3

BCR = 4.88 YTP = 2.9 ROI = 102.5% ]
5000 <+
4000 =«
[
¥
3000 «»

2000 -

1000 <=

Cumulative Discounted Cash Flow After Taxes and Depreciation ($K)

-1000 +

Plot of Cumulative Discounted Cash Flow Versus
Year for Case Number 6

F-7




TR Ty e e orrr—e T ——TT Y —T —v—w

Case No. 5 COMPOSITE DATA -- NON-CYLINDRICAL PARTS -- SYSTEM 2

BCR = 6.72 YTP = 2.5 ROI = 120.1%
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Case No. 4 COMPOSITE DATA -- NON-CYLINDRICAL PARTS -- SYSTEM 1

BCR = 3.04 YTP = 4.0 ROI = 51.7%
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Case No. 18 LARGE/HIGHLY SIMILAR PARTS -- NON-CYLINDRICAL PARTS -- SYSTEM 3

&] BCR = 5.83 YTP = 3.4 ROI = 109.6%
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Case No. 19 SMALL/HIGHLY SIMILAR PARTS -~ CYLINDRICAL PARTS -- SY37FM |

BOR = 7.53 YIP= 2.5 ROI = 134,9% : ’
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Case No. 21 SMALL/HIGHLY SIMILAR PARTS -- CYLINDRICAL PARTS -~ SYSTEM
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Case No. 22 SMALL/HIGHLY SIMILAR PARTS -- NON-CYLINDRICAL PARTS -- SYSTEM H

BCR = 7.48 YIP= 2.6 ROI = 124.4%
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Cummulative Discounted Cash Flow After Taxes and Depreciation ($K)

Case No. 23 SMALL/HIGHLY SIMILAR PARTS -- NON-CYLINDRICAL PARTS -- SYSTEM 2 ’
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BCR = 3.41 YIP = 4.2 ROI = 59.4%
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Case No. 24  SMALL/HIGHLY SIMILAR PARTS -- NON-CYLINDRICAL PARTS -- SYSTEM 3

.

]

BCR= 1.70 YTP= 6.3 ROI = 29.9% ]
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Case No. 25 COMPOSITE (CASE 1 BUT L/UTRC PPI) -- CYL PARTS -- SYS 1 -
BCR= 11.12 YIP = 2.1 ROI = 197.7%
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Cumulative Discounted Cash Flow After Taxes and Deprecfation ($K)

Case No. 26 COMPOSITE (CASE 2 BUT M/UTRC PPI) -- CYL PARTS -- SYS 2

BCR= 8.06  YIP = 2.5 ROI = 123.9%
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1se No. 27 COMPOSITE (CASE 3 BUT W/UTRC PPI) -- CYL PARTS -- SYS 3
BCR = 5.57 YTP = 3.2 ROI = 68.9%
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Case No. 28 MED/SIM PARTS (CASE 7 BUT W/UTRC PPI) -- CYL PARTS -- SY5 1

BCR = 5.43 YIP= 2.6 " RGI = 125.5%
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ase No.29 MED/SIM PARTS (CASE & BUT W/UTRC PPI) -- CYL PARTS -- S7S 2
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Case No. 30 MED/SIM PARTS (CASE 9 BUT W/UTRC PPI) -- CYL PARTS -- SYS 3

BCR = 1.92 YIP = 5.0 "~ ROl = 46.2%
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Cumulative Discounted Cash Flow After Taxes and Deprectation ($K)

Case No. 31 LG/HIGH SIM PARTS (CASE 13 BUT W/UTRC PPI) -- CYL PARTS --

BCR = 15.49 YIP = 2.0 ROI = 317.4%
5000 -+

4000 +

3000

2000 <

1000 <

-1000 T

Plot of Cumulative Discounted Cash Flow Versus
Year for Case fiumber 31

F-32

...............................

....................
------------------------------------
A S A e

[}
$iS 1

)

)

|

b P

i L
St
LR e
Ao 4 o a4 4 g TPy

PRIV

Lo e
et

P
PR N

ak




..V,"rrrzA ol g S g

-V

Cumulative Discounted Cash Flow After Taxes and Depreciation ($K)

Case No. 32 LG/HIGH SIM PARTS (CASE 14 BUT W/UTRC PPI) -~ CYL PARTS

BCR= 9.73 YTP = 2.2 ROI = 242.8%
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Case No. 33  LG/HIGH SIM PARTS (CASE 15 BUT W/UTRC PPI) -- CYL PARTS -- SY5 35

BCR = 6.70 YIP = 2.7 ROI = 171.7% -
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Plot of Cummulative Discountad Cash Flow Versus Year
for Case Number 34

b Case No. 34 SM/HIGH SIM PARTS (CASE 19 BUT W/UTRC PPI) -~ CYL PARTS -- STS !
: BCR = 8.66 YIp = 2.3 " por = 168.0%
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Case No. 35 SM/HIGH SIM PARTS (CASE 29 BUT W/UTRC PPI) -- CYL PARTS -- SYS

.

BCR = 3.93 Yip= 3.4 ROl = 76.6%
I{ 600 4
. 4
500 4
. 5
-
]
o 400 4
[}
S
- @
» (= 3004
h -}
=
<
@ 2004
»
L]
[
» = 1004
-
G
<
g ° \4;_;/(
o 2
a a -1004
(=)
- <
S -200
W : -
- >
. [+ 4
o o
s -3004
[
. >
- et
3 Plot of Cummulative Discounted Cash Flow Versus Year
'.‘ § for Case Number 35
(%]
»
»
: F-36
J
R R S R R S R S S S S S B R S n o SIS AP




Case No. 36 SM/HIGH SIM PARTS (CASE 21 BUT W/UTRC PPI) -- CYL PARTS -- SYS 3 -

BCR = 2.18 YIP = 4.5 . - ROL = 50.2%
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